ABSTRACT Plaque progeny of three interferon (IF-in-ducing strains of measles virus (Edmonston, Schwarz, and CC) were examined for ability to induce IF in BSC-1 cells. Only after passage in Vero cells did any of the Edmonston progeny induce IF. The vast majority of plaque progeny selected from the Schwarz strain induced IF, even though this virus was originally derived from the Edmonston strain. This property was retained even after serial plaque purification of the progeny. However, the Schwarz-derived CC strain consisted of a population generally unable to induce IF. Stocks grown from both Edmonston and CC plaques demonstrating the IF+ phenotype maintained this characteristic as a whole, but it was not a property that was inherited by all progeny in the stocks. Levels of IF induced were approximately the same for all strains, even though the proportion of inducing progeny varied markedly among them. Viruses. Derivation of the parental CC virus has been described elsewhere (14). Schwarz virus was derived from the vaccine strain and was passaged three times in Vero cells. Edmonston viruses were generously supplied by F. Payne (University of Michigan) and B. Fields (Harvard University). The Indiana strain of vesicular stomatitis virus was the challenge virus used in IF assays.
These noninducing variants appeared to be normal, fully infectious measles virions. The results suggest that induction of IF by measles virus is at least partially under the genetic control of the virus. Temperature-sensitive mutants of reovirus (1), Semliki Forest virus (2) , and Sindbis virus (3, 4) have been used to investigate the factor(s) necessary for synthesis of virus-induced interferon (IF). The mutants were all able to induce IF under conditions permissive for virus replication but varied in this ability under conditions restrictive for virus synthesis.
Measles virus has been shown to induce IF (5) (6) (7) (8) (9) (10) , and several different temperature-sensitive mutants obtained from Schwarz, Edmonston, and CC strains of measles virus were therefore expected to have this property. However, none of the mutants was able to induce IF under either permissive or nonpermissive conditions (11) . In addition, a revertant, that otherwise had properties similar to those of the parental CC virus (12) , was also unable to induce IF. It seemed possible that this inability to induce IF resulted not from mutagenesis but from selection of progeny that were unable to induce IF, even prior to mutagenesis. The purpose of this investigation was to determine whether parental strains Edmonston, Schwarz, and CC viruses consist of mixed populations of virus particles that lack or possess the ability to induce IF. MATERIALS AND METHODS Cells and Medium. Growth of BSC-1 cells has been described previously (13) . Vero cells were obtained from Flow Laboratories and were used to assay virus yields, to select plaque progeny from parental stocks, to replicate the progeny, and to grow stocks from plaque progeny. These cells were grown in medium 199 supplemented with 10% (vol/vol) fetal calf serum, 10% (vol/vol) tryptose phosphate broth, and NaHCO3 at 2 mg/ml. This medium contained penicillin (100 units/ml) and streptomycin (100 Ag/ml). Viruses. Derivation of the parental CC virus has been described elsewhere (14) . Schwarz virus was derived from the vaccine strain and was passaged three times in Vero cells. Edmonston viruses were generously supplied by F. Payne (University of Michigan) and B. Fields (Harvard University). The Indiana strain of vesicular stomatitis virus was the challenge virus used in IF assays.
Induction and Assay of Interferon. This is described elsewhere (11 In view of the extremely high proportion of Schwarz virus progeny able to induce IF, it is surprising that the levels induced were not as high as those induced by the Edmonston strain, which appears to consist of a largely negative population (see Table 1 ). CC virus In a series of experiments, approximately 70 plaques were selected from the CC parental stock and their progeny were tested for IF induction. Progeny inducing less than 3 PRD50s were considered negative. Approximately 85% of the progeny tested were unable to induce detectable levels of IF. For those progeny found to be positive at the 1:3 dilution, the remaining third of the fluid was titrated to determine the approximate yields of IF. These levels generally ranged from 20 to 200 PRD50s.
The CC virus induces IF with an input multiplicity as low as 0.01 (11) . For those progeny that appeared to be negative for IF induction, the possibility that the virus input was too low to induce IF was examined. The contents of 23 plaques were titrated to determine input multiplicities. Titers ranged from 2 X 105 to 2 X 107 PFU/ml, indicating that a minimal input of 0.1 had been used. These inputs thus varied from 10-fold to 1000-fold greater than that necessary to induce IF with the Microbiology: McKimm and Rapp parental virus. Therefore, the observed lack of induction could not be attributed to insufficient input of virus.
Stocks from these plaque isolates were then grown in Vero cells for further investigation of the IF+ and IF-phenotypes. Plaques were picked from a CC IF-stock and progeny were tested. All 20 progeny were negative for IF induction. It thus appeared that, once progeny had lost the ability to induce IF, their progeny were generally, if not always, also unable to induce IF.
Four stocks were grown from various IF+ plaque progeny and further plaques were selected to determine the stability of the IF+ phenotype. Surprisingly, 40 plaque progeny selected from three of these stocks were IF-. Two of 12 plaque progeny selected from the fourth stock were positive. In an attempt to select for a strain able to generate a higher proportion of IFinducing progeny, the contents of one of the two plaques were directly plaque purified and also used for the growth of a stock that then was plaqued. Of 20 plaque progeny selected directly from the original plaque contents, all were IF-; however, of 14 plaque progeny selected from the stock, 7 were positive.
Because the ratio of IF+ progeny appeared to increase, a stock was grown from one of these third-generation IF+ progeny. Twenty plaque progeny were selected from this stock and tested, but only two were positive for IF induction. Therefore, the ability to induce does not seem to be stably inherited by all progeny, nor does serial plaquing of IF+ progeny produce plaques yielding an increased proportion of IF+ progeny.
Coinfection with noninducing plaques The majority of the CC and Edmonston virus plaque progeny appeared to be unable to induce IF, whereas the parental stocks exhibited this property. Therefore, the possibility of some type of interaction between particles in the induction process was examined. Combinations of seven CC virus IF-plaque progeny, the titers of which ranged from 3 X 106 to 2 X 107 PFU/ ml, were incubated with poly-L-ornithine. This procedure appears to facilitate aggregation of the virus, thus increasing the possibility of coinfection of a single cell by viruses from more than one plaque. Input multiplicities ranged from approximately 0.5 to 2 for each virus. In a series of combinations ranging from two to seven plaques, no 
